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[NAME OF DOCUMENT] SPECIFICATION 

[TITLE OF THE INVENTION] PIPE CONNECTING STRUCTURE 

[PATENT CLAIMS] 

[Claim 1] A pipe connecting structure wherein beads are 
provided to protrude from the outer surface of the end of a 
plastic coated metal tube obtained by coating the outside of 
a bare metal pipe with a nonconductive plastic film, the plastic 
film is removed from the tip of the beads to expose the 
circumferential surface of the bare metal pipe, the exposed 
portion is made to contact the inner surface of a conductive 
tube, thus connecting the plastic coated metal tube and the 
conductive tube. 

[Claim 2 ] The pipe connecting structure according to claim 
1, wherein said conductive tube is a plastic tube formed from 
a conductive plastic. 

[Claim 3] The pipe connecting structure according to claim 
1 or 2, wherein the bead is formed along the whole circumference 
of the plastic coated metal tube. 
[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Field of the Invention] 
The present invention relates to a pipe connecting structure, 
and more particularly to a pipe connecting structure in which 
a conductive tube is fitted onto a plastic coated metal tube 
obtained by coating the outside of a bare metal pipe with a 
nonconductive plastic film, to connect the conductive tube and 
the plastic coated metal tube. 
[0002] 

[Description of the Prior Art] 
Pipes in vehicles which are exposed outside of the vehicle 
body such as fuel lines and pneumatic or hydraulic lines for 
breaks are made from sufficiently strong metal tubes for 
locations which are exposed to flying gravel or the like during 
driving, and are made from plastic tubes in other locations. 
Furthermore, metallic tubes and plastic tubes are connected 
together by fitting the end of the plastic tube onto the end 



of the metal tube (for example, patent reference 1 ). 
[0003] 

[Patent reference 1] 
The patent No. 2673418 official report (refer to Fig. 4- Fig. 
6) 

[0004] 

[Problem(s) to be Solved by the Invention] 

Incidentally, the metal tubes which are used for automotive 
fuel lines are covered with a corrosion resistant nonconductive 
plastic such as polyamide to prevent salt damage and corrosion 
from battery fluid and cleaning liquids or the like. 

On the other hand, for fuel lines, there is a risk that static 
electricity will be generated by the friction caused by the flow 
resistance or the like of the fuel lines when fuel from the fuel 
tank is discharged by the pump, and that the plastic covering 
will be damaged by sparking. 
[0005] 

Therefore, plastic coated metal tubes which are covered with 
a nonconductive plastic have a portion of the plastic covering 
removed to prevent electrical charge so that the exposed bare 
metal pipe can directly contact with a conductive bracket or 
the like, and the static electricity will escape through this 
bracket to the vehicle body or the like. 

Therefore, an electric charge resistant structure for a 
plastic coated metal tube is complicated. 
[0006] 

Therefore, with the foregoing in view, an object of the present 
invention is to provide a pipe connecting structure for a pipe 
which can achieve electrical charge resistance for a plastic 
coated metal tube using a simple structure. 
[0007] 

[Means for Solving the Problem] 
With the pipe connecting structure of the present invention, 
a bead is provided to protrude from the outside surface of the 
end of a plastic coated metal tube obtained by coating the 
outside of a bare metal pipe with a nonconductive plastic film. 



and the plastic film at the tip of this bead is removed so that 
the circumferential surface of the bare metal pipe is exposed, 
and this exposed region is made to contact the inside surface 
of a conductive tube, thus connecting the plastic coated metal 
tube and the conductive tube, 
[0008] 

With the present invention, a bare metal pipe can be exposed 
by removing the plastic film on a bead which is formed on a 
plastic coated metal tube so that both tubes can be electrically 
connected simply by fitting a conductive tube over the plastic 
coated metal tube where the bare metal pipe is exposed, and 
therefore electrically connecting both tubes is extremely 
simple . 

Furthermore, the static electricity of the plastic coated 
metal tube can escape through the electrically connected 
conductive tube, so a special electrical charge preventing 
construction is not necessary. 

Examples of the aforementioned conductive tube include metal 
tubes as well as conductive plastic tubes formed from conductive 
plastic . 
[0009] 

Furthermore, with the above invention, if the aforementioned 
conductive tube is formed (claim 2) from the aforementioned 
conductive plastic tube, because of the elasticity of the 
plastic, the conductive plastic tube will be in close contact 
with the bare metal pipe which is exposed by the bead, and both 
tubes can positively be electrically connected. 
[0010] 

With the above invention, with if the bead is formed (claim 
3) around the total circumference of the plastic coated metal 
tube, the conductive tube will be in close contact around the 
whole circumference of the bare metal pipe, and therefore a 
sealing effect can also be anticipated. 
[0011] 

[Embodiment of the Invention] 
The pipe connecting structure of the present invention will 



be described in detail based on preferred embodiments shown in 
the drawings, but the present invention is not restricted to 
these embodiments . 
[0012] 

Fig. 1 through Fig. 3 are partial half cross -section views 
showing various embodiments of the pipe connecting structure 
of the present invention, and the pipe connecting structures 
shown in Fig. 1 through Fig. 3 show a connection form comprising 
a plastic coated metal tube 3 made by coating a bare metal pipe 
1 made of steel which has been coated by plating on the outside 
surface, and also coated with a nonconductive plastic film 2 
such as polyamide, and a conductive plastic tube 4 made by mixing 
a conductive material such as carbon fiber or the like. 
[0013] 

With the connection structure of Fig. 1, beads 5a, 5b, 5c are 
formed in three locations around the whole circumference of the 
end of the plastic coated metal tube 3. In the plastic coated 
metal tube 3, the plastic film 2 at the tip of the bead 5a is 
cut off so that the bare metal pipe 1 is exposed in this area. 
Furthermore, sealing material 6 is stored between two beads 5a, 
5b. Furthermore, the end of the conductive plastic tube 4 is 
fit over the end of the plastic coated metal tube 3. 
[0014] 

With the plastic coated metal tube 3 and the conductive plastic 
tube 4 which are connected in this manner, the position of the 
leading edge of the conductive plastic tube 4 will be determined 
by the bead 5c of the plastic coated metal tube 3, the inner 
surface of the conductive plastic tube 4 will be press fit and 
electrically connected to the bare metal pipe 1 exposed at one 
bead 5a, and the sealing material 6 will make a seal. 
[0015] 

Note, if the plastic coated metal tube 3 and the conductive 
plastic tube 4 are fused together at the leading edge A of the 
conductive plastic tube 4, water penetration from the gap 
between the conductive plastic tube 4 and the plastic coated 
metal tube 3 can positively be prevented. 



[0016] 

With the connection structure of Fig. 2, beads 5a , 5b are 
formed around the whole circumference of the end of the plastic 
coated metal tube 3 in two locations. In the plastic coated 
metal tube 3, the plastic film 2 on the tip of the bead 5a is 
cut away so that the bare metal pipe 1 is exposed in this location. 
Furthermore, the leading edge of the plastic coated metal tube 

3 has a plastic guide cap 7 . This guide cap 7 has a taper surface 
7a which becomes narrower towards the leading edge, the base 
edge has a groove 7b, the plastic coated metal tube 3 is fixed 
in place by fitting the leading edge of the plastic coated metal 
tube 3 into this groove 7b, and sealing material 6 is stored 
between the guide cap 7 and the bead 5a . 

Therefore, with this connection structure, using cap 7 as a 
guide, the leading edge of the plastic coated metal tube 3 is 
inserted into the end of the conductive plastic tube 4, and the 
end of the conductive plastic tube 4 will fit onto the end of 
the plastic coated metal tube 3. 
[0017] 

With the plastic coated metal tube 3 and the conductive plastic 
tube 4 which are connected in this manner, the position of the 
leading edge of the conductive plastic tube 4 will be determined 
by the bead 5b of the plastic coated metal tube 3, the inner 
surface of the conductive plastic tube 4 will be press fit and 
electrically connected to the bare metal pipe 1 exposed at the 
bead 5a, and the sealing material 6 will make a seal. 
[0018] 

Note, with this connection structure as well, if the plastic 
coated metal tube 3 and the conductive plastic tube 4 are fused 
together at the leading edge A of the conductive plastic tube 

4 , water penetration from the gap between the conductive plastic 
tube 4 and the plastic coated metal tube 3 can positively be 
prevented. 

[0019] 

Furthermore, with the connection structure of Fig. 3, beads 
5a, 5b, 5c are formed around the whole circumference of the end 



of the plastic coated metal tube 3 in three locations. In the 
plastic coated metal tube 3, the plastic film 2 on the tip of 
the bead 5b is cut away so that the bare metal pipe 1 is exposed 
in this location. Furthermore, the leading edge of the plastic 
coated metal tube 3 has a plastic guide cap 7. This guide cap 
7 has a taper surface 7a which becomes narrower towards the 
leading edge, the base edge has a groove 7b , the plastic coated 
metal tube 3 is fixed in place by fitting the leading edge of 
the plastic coated metal tube 3 into this groove 7b. 
Furthermore, sealing material 6a is stored between the bead 5a 
and the guide cap 7, and a sealing material 6b is stored between 
bead 5b and bead 5c. 

Furthermore, with this connection structure, using 7 has a 
guide, the leading edge of the plastic coated metal tube 3 is 
inserted into the end of the conductive plastic tube 4, and the 
end of the conductive plastic tube 4 will fit onto the end of 
the plastic coated metal tube 3. 
[0020] 

With the plastic coated metal tube 3 and the conductive plastic 
tube 4 which are connected in this manner, the inner surface 
of the conductive plastic tube 4 will be press fit and 
electrically connected to the bare metal pipe 1 exposed at the 
bead 5b, and the sealing materials 6a, 6b will make a seal. 
[0021] 

Note, with each of the above embodiments, protruding beads 
5a, 5b, 5c were established in two or three locations on the 
plastic coated metal tube 3, and the plastic film 2 at the tip 
of one of these beads was removed to expose the bare metal pipe 
1, thereby electrically connecting to the conductive plastic 
tube 4, but the plastic film 2 may also be removed to expose 
the bare metal pipe 1 at the other beads as well in order to 
electrically connect to the conductive plastic tube 4 . 
[0022] 

Furthermore, if a plurality of protracting beads are 
established on the plastic coated metal tube 3, the bead which 
is electrically connected to the conductive plastic tube 4 is 



preferably formed to be taller (larger diameter) than the other 
beads, so that tight contact can be maintained with the 
conductive plastic tube 4 when the plastic film 2 is removed 
to expose the bare metal pipe 1 . 
[0023] 

Furthermore, in the aforementioned embodiments, the bead 5a, 
5b, 5c are formed around the whole circumference of the plastic 
coated metal tube 3 , but it is also acceptable to be 
intermittently formed at near periodic intervals across a 
portion of the whole circumference. 
[0024] 

Furthermore, if the guide cap 7 shown in Fig. 2 and Fig. 3 
is formed from a conductive material such as conductive plastic 
or metal, the plastic coated metal tube 3 and the conductive 
plastic tube 4 can be electrically connected by the guide cap 
7 as well. 
[0025] 

[Effect of the Invention] 

With the present invention of claim 1, a bare metal pipe can 
be exposed by removing the plastic film on a bead which is formed 
on a plastic coated metal tube so that both tubes can be 
electrically connected simply by fitting a conductive tube over 
the plastic coated metal tube where the bare metal pipe is 
exposed, and therefore electrically connecting both tubes is 
extremely simple. 

Furthermore, the static electricity of the plastic coated 
metal tube can escape through the electrically connected 
conductive tube, so a special electrical charge preventing 
construction is not necessary. 
[0026] 

Moreover, with the present invention of claim 2, because of 
the elasticity of the plastic, the conductive plastic tube will 
be in close contact with the bare metal pipe which is exposed 
by the bead, and both tubes can positively be electrically 
connected. 
[0027] 



Moreover, with the present invention of claim 3, the 
conductive tube will be in close contact around the whole 
circumference of the bare metal pipe, and therefore a sealing 
effect can also be anticipated. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 
[Fig. 1] 

It is the partial half cross -section views showing gestalt 
of 1 operation of the pipe connecting structure of the present 
invention . 
[Fig. 2] 

It is the partial half cross -section views showing gestalt 
of other operations of the pipe connecting structure of the 
present invention . 
[Fig. 3] 

It is the partial half cross-section views showing gestalt 
of other operations further of the pipe connecting structure 
of the present invention. 

[Description of Notations] 

1 Bare Metal Pipe 

2 Plastic Film 

3 Plastic Coated Metal Tube 

4 Conductive Plastic Tube 
5a, 5b, 5c Bead 

6, 6a, 6b Sealing Material 

7 Guide Cap 

7a Taper Surface 

7b Groove 
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[NAME OF DOCUMENT] ABSTRACT 
[ABSTRACT] 

[OBJECT] The object is to provide a pipe connecting structure 
which can prevent electrical charge of a plastic coated metal 
pipe using a simple structure. 

[CONSTRCCTION] In order to accomplish this object, beads 5a, 
5b, 5c are provided to protrude from the outer surface of the 
end of a plastic coated metal tube 3 obtained by coating the 
outside of a bare metal pipe 1 with a nonconductive plastic film 
2, the plastic film 2 is removed from the tip of the bead 5a 
to expose the circumferential surface of the bare metal pipe 
1, the exposed portion is made to contact the inner surface of 
a conductive tube 4, thus connecting the plastic coated metal 
tube 3 and the conductive tube 4 . 
[SELECTED DRAWING] Fig. 1 



